Abstract. We present simulations of diffusion on an exact fractal and on percolation clusters at criticality for two and three dimensions. We first consider an exact fractal with d = In 3/ln 2 = 1.585 described in figure 1.
The problem of the density of states on fractals and on percolation clusters has recently been intensively discussed (Alexander and Orbach 1982, Alexander 1983 , Domany et a1 1983 , Rammal and Toulouse 1983 . Of particular interest is the Alexander and Orbach (1982) conjecture that the fracton dimensionality d which describes the density of states has the same numerical value J = $ for percolation in any space dimensionality. Very recently, Rammal and Toulouse (1983) have proposed the following argument to support this conjecture. For diffusion on percolation clusters (at criticality) or on fractals, let S ( N ) be the number of distinct sites visited by the diffusion after N steps, and let B ( N ) be the number of boundary sites in S ( N ) , i.e. those sites with accessible neighbours outside S ( N ) . Then dS(N)/dNccB(N)/S(N).
(1) In order for the conjecture to be correct, it is required that
where d is the fractal dimensionality and D is the exponent describing the diffusion length R ( N ) D ocN.
In the present letter, we present some numerical evidence which strongly supports the conjecture for percolation in d = 2 and 3. This is done by improved calculations of D a1 1983) achieved mainly by increasing N by one order of magnitude. Also, equation (1) is verified to high accuracy for-an exact fractal. Moreover, we show conclusively that B ( N ) does not behave like R d -' , as one might expect considering the boundary to be a sphere cut of the fractal (Alexander 1983) .
We first consider an exact fractal with d = In 3/ln 2 = 1.585 described in figure 1.
The fracton dimensionality and the diffusion exponent are easily calculated exactly via the conductivity exponent CL by a method similar to that presented by Gefen et a1 (1981) . The results are found to be D =ln(21/4)/ln 2-2.392 and 2 -2/d and x = 1 -116 is easy to see in this exact fractal, in contrast to the situation in percolation where these two predictions do not differ by very much (Alexander 1983 ). Indeed, x = 1 -1/6 gives the value of 0.369, which differs from the measured value of x = 0.493 f 0.005. Thus, we conclude that equation (1) holds while it is not true that the boundary of diffusions is like a sphere cut in the fractal. In the following, we consider results for diffusion on percolation on square, triangular and cubic lattices at criticality. Using the same methods we presented previously , we simulated about lo4 random walks on each of two different ensembles of percolation clusters. In the first ensemble, we considered only those clusters whose size is larger than the span of the walks (large clusters). In the other ensemble, all clusters were taken into account (all clusters). We also measured the fracton dimensionality d from the above simulations on In conclusion, we have presented simulations of diffusion on exact fractal and on percolation clusters at criticality in d = 2 and 3. The results strongly support both the Alexander and Orbach (1982) conjecture d = $ and the proposition of Rammal and Toulouse (1983) given in equation (1).
